V3 loop region of the HIV-1 gp120 envelope protein is essential for virus infectivity.
The mechanism by which HIV-1 mediates cell fusion and penetrates target cells, subsequent to receptor (CD4) binding, is not well understood. However, neutralizing antibodies, which recognize the principal neutralizing determinants of the gp120 envelope protein (the V3 loop region, residues 296 to 331), have been shown to effectively block cell fusion and virus infectivity independent of the initial gp120-CD4 binding. To investigate the role of the V3 loop in an HIV infection, a series of site-specific mutations were introduced into the HIV-1 envelope gene. Specifically, each residue (312 to 315) in the strongly conserved tetrapeptide sequence, GPGR, which is positioned in the center of the V3 loop domain was individually altered. The processing, transport, and CD4 binding properties of the mutant envelope proteins were comparable to those of the wild-type protein, however, none of the mutants were able to form syncytia in the HeLa-T4 assay. Molecular HIV-1 clones containing mutations altering the G312, G314, or R315 residues produced noninfectious virions, whereas a clone with a P313A mutation was found to be infectious. These results demonstrate that certain V3 loop mutations can be lethal and clearly indicate that this region of the HIV-1 gp120 protein is essential for virus infectivity.